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Introduction
In spite of the protests and the arguments of some very important physicists as Louis de Broglie, Erwin Schrödinger, and Albert Einstein, the triad Niels Bohr, Werner Heisenberg, and Wolfgang Pauli, succeeded to impose the presently official quantum mechanics, based on the particle-wave dualism and the uncertainty principle, where only an abstract wave function is described, as the matter itself is considered of the form of dots with coordinates determined only with a probability given by this wave function, as a solution of the Schrödinger equation [1] [2] [3] [4] [5] . However, during the long history of about of a century of this theory, it continued to seem strange and questionablefamous physicists found this theory non-understandable, and various philosophical approaches have been tried as logical grounds of its validity [6] [7] [8] [9] [10] [11] . More than that, very recently, the fundamentals of physics became an active subject of debate [12] [13] [14] [15] [16] [17] [18] [19] .
We found that the Schrödinger equation, standing at the basis of this theory is deficient, being in disagreement with the Hamilton equations and, consequently, with the basic principle of the energy conservation an equation in agreement with these fundamentals is obtained only when the Hamiltonian of the Schrödinger equation is replaced with the Lagrangian [20] [21] [22] . With the relativistic Lagrangian, the relativistic principle of the invariance of any time-space interval takes the form of a relativistic quantum principle of invariance of the time dependent phase of any quantum particle. At the same time, we remark that the Lagrangian is no more a simple characteristic, which for certain energy could be attached to a simple dot, but a time dependent function describing the matter dynamics.
In section 2, we come back to the fundamentals. The matter dynamics is described as a time-space dependent density, positively defined by the square of the distribution function   
according to the general theory of relativity [23] . From the invariance of the time-space interval, which leads to the Lorentz transformation, we obtain that any acceleration induced by an external (nongravitational) field is perpendicular to the velocity. In this case, a distribution function can be considered as a Fourier integral of plane waves perpendicular to the velocity.
When the coordinate coefficient of the phase of such a wave is considered as a derivative with the velocity of the time coefficient of this phase, the group velocity of the reverse Fourier transform takes the form of the Lagrange equation. This means that the time coefficient of the wave packet   , i xt  of a matter distribution (1) is the Lagrangian of a particle with a mass 0 M as a characteristic of the density dynamics.
This means that the mass M , initially consider in (1) as an arbitrary coefficient, must be equal to the mass 0 M as a characteristic of the matter dynamics. This means that the matter dynamics characterized by a specific mass 0 M , can be understood only for fragments of a mass 0 , M M  called quantum particles. It is remarkable that in the two wave functions, describing the matter dynamics in the coordinate and momentum spaces according to the general theory of relativity, the phase velocities are equal to the group velocities, which means that these are wave functions, unlike the wave functions provided by the conventional Schrödinger equation, are not dispersing during the time evolution. In section 3, we obtain a relativistic invariant of the matter density, and a relativistic equation of the matter conservation.
In section 4, we consider a quantum particle in an electromagnetic field. In this way, the particle rapidly varying waves with time dependent phases depending on the metric tensor are modulated by additional terms of these phases proportional to the electromagnetic potentialsa unitary electromagnetic gravitational theory of the quantum dynamics is obtained. We consider an active Fabry-Perot cavity in a gravitational wave, and obtain a wave equation for the wave vector of an active quantum particle in the cavity. In this way, for a quasi-resonant electromagnetic wave in this cavity, we obtain an oscillating cavity detuning, leading to an oscillation of the transmission characteristic of the cavity.
In section 5, we consider the gravitational field according to Einstein's law of the time-space curvature. From the geodesic equations, we obtain the acceleration of a quantum particle in a gravitational field, as a generalization of the Newtonian equation, where, for a black hole, falls to null at its boundary. In a constant gravitational field, no particle enters the black hole, and no particle gets out from the black hole. By integrating the geodesic equations in a central field, we obtain the radial velocity which, for a black hole, takes a null value: no particle passes the boundary of a black hole. However, in the realistic cases, the gravitational field is not constant, undertaking fluctuations induced by the matter moving around, inducing a penetrability of the black hole boundary. By these fluctuations, absorption and evaporation processes of a black hole arise.
In section 6, we consider a quantum particle in a gravitational wave. From the group velocity in the momentum space, which is of the form of the Lagrange equation, and the geodesic equations, we obtain dynamic equations as functions of the metric tensor. In the realistic case of a weak interaction with a gravitational wave, we consider a metric tensor of the first order in coordinates, with a polarization vector for the coordinate dynamics, and an amplitude tensor. We obtain an acceleration of the quantum particle equal to the total amplitude of the gravitational wave. More than that, we obtain an invariant of the of the matric tensor, with two terms transforming one another by rotation with an angle π/2. From the rotational operator as a function of the angular momentum operator, we obtain the eigenvalue 2, we call graviton spin. For a metric tensor of the second order in coordinates, we obtain a harmonic oscillation of a quantum particle in a gravitational wave. In section 7, we define a graviton Hamiltonian tensor. We show that, for a first order metric tensor in a gravitational wave, the diagonal elements of the energy cancel one another, as the total curvature energy is null. Section 8 is for conclusions.
The Quantization Condition of the Matter Dynamics
We consider the physical universe as a distribution of intrinsic matter described by space distances and time intervals as it has physical characteristics. It is interesting that this distribution of matter in a system S of time-space coordinates,
is curved as a hyper surface in a system of a larger number of universal coordinates [23] ,
under the action of a gravitational field generated by an extrinsic matter described by a density of the form (1) . In this case, the differential time-space interval ds takes the form 
In the absence of any gravitational field, when the space is flat, the differential time-space interval takes a simpler form
describing a time evolution with a constant velocityV , which in a system with the axis 1 x in this direction, is
For a reference system  S with parallel axes, propagating with this velocity,
, ,
from the invariance of the time-space interval,
we obtain the transformation relations 0 1 2 0 1 1 ,0 ,0
For a matter element in a reference system S , with a proper reference
 , from equation (4) we obtain the fundamental equation 
More than that, with the first relation (11), for a matter distribution with a velocityV ,
with change of notation for the velocities in the reference system
we obtain a relation similar to (12). (19) which leads to the same perpendicularity relations (15) and (16) . We consider the acceleration of such a matter element under the action of an external (non-gravitational) field A  , as a modification of the geodesic equation, depending on an arbitrary parameter, which could be the proper time s , or the time ct in an arbitrary system in motion with a velocity V [23] .
, .
Thus, we obtain that any external acceleration is a covariant one,   , :
.
More than that, by multiplying this acceleration with the velocity, with (16) we obtain that this acceleration is perpendicular to the velocity,
In this way, we find that any matter element of a matter distribution (1) in an external field is accelerated by this field, which is perpendicularly to the velocity. This means that a distribution of matter (1) can be described by a Fourier series expansion
with a reverse Fourier transform
It is interesting that if we consider the wave vector of these waves in the form
the group velocity of the wave packet (24) takes the form of the Lagrange equation
This means that the coefficient of the time dependent phase is in the form of a Lagrangian   
which means that the wave vector 1 j p and the frequency For the Hamiltonian:
with the definition (25) of the momentum and the group velocity (26), we obtain an identity.
This leads to the Hamilton equations
These equations describe the dynamics of a particle with the mass 0 M as characteristic of the matter dynamics described by the coefficient (27) of the time-dependent phase. Thus, we come to the conclusion that the total mass M of the matter distribution (1) equal to the mass 0 M describing the matter dynamics,
corresponds to a quantum particle, described by the wave functions (23) and (24) with the normalization conditions
With the nonrelativistic Lagrangian
as a function of the kinetic energy   Tp , and the potential energy   Ur , the wave functions (23) and (24) take the form
For the Hamiltonian
the group velocities of these equations lead to the Hamilton equations
which are in agreement with the conservation of the energy
The Conservation of the Quantum Matter
In the previous sections, we showed that a quantum particle is a fragment of a continuous distribution of matter satisfying the quantization condition of a mass given by a dynamic characteristic of this matter. We consider the quantization condition (33) in two reference systems,
which depends on the Jacobian
We notice that the elements of the Jacobian are elements of a tensor transformation, which for the metric tensor takes the form ,,
We obtain a relation between determinants,
which leads to the Jacobian expression
as a function of the metric tensor determinant
in the two reference systems. With the differential elements 
proportional to the scalar density
we consider the conservation relation of a null covariant divergence,
From the general expression of the second kind Christoffel symbol as a function of the metric tensor,
with the symmetry condition of this tensor, the contracted form of this symbol in (50) takes a form depending on the determinant of the metric tensor,
as the conservation relation (50) takes the form of an ordinary divergence,
By integrating this expression on a three-dimensional volume
and separating the time derivative from the spatial derivatives,
with the Gauss theorem we obtain the conservation relation,
In the nonrelativistic case,
this expression takes the ordinary form of the matter conservation,
Charged Quantum Particle in Electromagnetic and Gravitational Fields
We notice that the wave functions (23)-(24) describe the dynamics of a quantum particle given by the rapidly varying factor with a time dependent phase proportional to mass. However, under the action of an external field, besides the acceleration (21) perpendicular to the velocity (Figure 1) , the quantum particle gets an additional acceleration due to the additional terms of this field in the time dependent phase. 
which in the proper time d d c t s  , with the fundamental equation (12) takes the simpler form
According to the most cases of practical interest, we considered a constant electric potential, as of an atomic nucleus or a quantum dot, and a time dependent vector potential as of an electromagnetic radiation. Obviously under the action of an attraction central field, the particle can finally reach a rotational state round the attraction center (Figure 2 ). From the Lagrangian (59), we obtain the canonic the momentum 
32
From the Lagrangian (59) and the momentum (61) we obtain the Hamiltonian of the particle in electromagnetic field,
which does not depend on the time dependent vector potential of the electromagnetic field. For the first term of this expression we calculate
00 00 0 00 0 00 00 00 0 0 2 2 2 2 00 0 00 0 00 00
Thus, the Hamiltonian (63) takes the canonical form
where the electromagnetic field is described by the electromagnetic
as the gravitational field is described by the metric tensor elements 00 , ij g g , which also depend on coordinates. In a central gravitational field, these elements take the form of the Schwarzschild solution of the equation of gravitation, 1 2 2  2  00  11  22  33   1  00  11  22  2  33  2  2   2  2  1  ,  1  ,  ,  sin   2  2  1 , 1 , , sin .
At the same time, the Lagrangian (60) in the proper time takes a form depending on the canonical momentum (62),
With this Lagrangian, the wave functions (23) and (24) take the form
of packets of rapidly varying waves given by the rest energy of the particle, modulated by phase terms depending on the electromagnetic potentials and metric elements, with the group velocity
We consider a Fabry-Perot cavity (Figure 3) . 
we obtain an oscillation of the wave vector 
Quantum Particle in a Central Gravitational Field
The dynamics of a quantum particle in the proper time, 33 in a gravitational field is described by the geodesic equation.
From this equation, we obtain the space acceleration
which with the Christoffel symbol as a function of the metric tensor elements takes the form
With condition (74) of the proper time, this equation takes a simpler form
which for a diagonal metric tensor, is
With the Schwarzschild solution (66) for the metric tensor in a central gravitational field, these accelerations take the form of a gradient of the of the gravitational potential, 
For a radial motion, 
With (90) and (92), we obtain the radial velocity of the particle
We notice that both expression (83) 
We notice that the frequency of an electromagnetic radiation emitted in a central gravitational field at the coordinate r , as the inverse of the period t  ,
becomes null for 0 r r black hole. From (83) and (93), we notice that a differential element of matter is attracted to the boundary of a black hole, from the outside and also from the inside, without being allowed to pass this barrier, where its acceleration and velocity are null. However, this behavior is not a realistic one, since any matter element is a part of the surrounding matter of the other elements of the quantum particle and, more than that, of the other particle perturbing the gravitational field which is no more constant. The black hole boundary is swept out by gravitational fluctuations, favoring absorption and evaporation processes through the black hole boundary.
Gravitational Dynamics and Spin
We consider a quantum particle described the wave functions
with the Lagrangian   From the group velocity in the momentum space with the fundamental equation (12),
which in the proper time system of a sufficiently confined distribution of matter, to define a particle,
As a generalization of the geodesic equation (81) for a diagonal metric tensor.
In a gravitational wave, , 0, 0  3  00  33  0  0  00  30  00  30   0  3  00  33  1  1  01  31  01  31   0  3  00  33  2  2  02  32  02  32   0  3  00  33  3  3  03  33  03  33   0   0 .
With the metric elements (112) and the expression (109), from the first and the last equations we obtain 2   2  2  2  2  2  2  2  2  2  2  2  00  11  22  33  01  02  03  12  13  23  00  33   2  2  2  2  2  2  2  2  11  22  12  00  33  00  33  00 33  00  33   2  2  2  2  2  11  22  12  11  22  11  22   4   2   1  2  2  2  2  2  2  2  1  1  2 2 2 
as a function of the angular momentum operator
We notice that the rotation with an angle  of a vector is equivalent with an inversion,
which means that the proper angular momentum of a vector, we call spin, is 1 S  . From the invariance of the scalar product of the amplitude tensor ij u of a gravitational wave with two vectors i A and j B with the spin 1, 
we obtain the rotation operator of a tensor, which means a graviton spin 2 t S  . This spin describes the rotation of the intrinsic spatial components of a quantum particle described by the space coordinates i x and the invariant (12) , and the dynamic equation (102), in a gravitational field described by the metric tensor 00 g as a potential. As we have shown by the expressions (129-130) , for a rotation of the two terms of the invariant of the spatial components change their values by a rotation with 2  , which means that they take the same value by a complete rotation with 2 -spin 2.
For a rotation with a differential angle  of the extrinsic component of 
we obtain the Lagrangian density
Since the second kind Christoffel symbols are explicit expressions of the metric elements  g , and their derivative   , g , we consider these elements as gravitation coordinates and gravitation velocities in the graviton action (158). The variation of this action takes the form 4 4 , , 
Which means that, for a first order metric tensor in a gravitational wave, the total curvature energy on the four coordinates is null, which means that, in agreement with (104)-(105), the energy on the time coordinate and the energies on the spatial coordinates cancel one another. From (148)-(150), we notice that a graviton, as the time-space component of a quantum particle, has non-zero stretches on the four time-space coordinates, we call particle uncertainties, as the wave function stretches are called in the conventional quantum mechanics.
Conclusions
We showed that the relativistic dynamics of the matter can be understood only as an evolution of quantum particles: according to the general theory of relativity, any acceleration of a matter differential element, induced by an external (non-gravitational) field is perpendicular to the velocity of this element; this means that any matter distribution can be described by a Fourier series expansion of plane waves perpendicular to the velocity. If the time-dependent phases are considered as functions of coordinates and velocities, with wave vectors as velocity derivatives of the coefficients of these time dependent phases, we obtain the group velocity of the inverse Fourier transform as a Lagrange equation; this means that the time-dependent phase coefficient is a relativistic Lagrangian which, unavoidably, is proportional to a mass 0 M as a characteristic of the matter dynamics;
this means that the total mass M as an integral of the matter density described by this Fourier expansion is equal to the mass 0 M as a characteristic of the matter dynamicsthe matter quantization rule.
We showed that, in the proper time, the group velocity of the wavepacket describing a quantum particle is equal to the velocity of any Citation: Stefanescu E. Matter dynamics in a unitary relativistic quantum theory (2019) Edelweiss Chem Sci J 2: 27-39.
39 differential element of matter as a component of this particlethe wave-packet of a free quantum particle is not dispersing during its propagation, contrary to a wave-packet obtained as a solution of the conventional Schrödinger equation. We obtained a relativistic invariant of the matter density, as the product of this density with the scalar density as the square root of minus the determinant of the metric tensor.
A relativistic conservation equation is obtained for the matter flow four-vector. For a quantum particle interacting with an electromagnetic field in a system of curvilinear coordinates, a relativistic Hamiltonian depending on the metric elements is obtained. For an electromagnetic wave interacting with a matter system in a gravitational wave, we obtained an oscillation of the electromagnetic wave vector induced by the gravitational wave; we found a description of a gravitational wave as an oscillation of the transmission coefficient of an active Fabry-Perot cavity.
For a quantum particle, with the Schwarzschild solution for a central gravitational field, we obtained the acceleration as the Newton gravitational acceleration with a relativistic factor, and the radial velocity, which, at the boundary of a black hole, become nullno matter element can pass the boundary of a black hole in the approximation of a constant gravitational field.
However, in the realistic cases, absorption and evaporation processes arise at the boundary of a black hole, by two effects: 1) A quantum effect, as the gravitational field applied to a matter differential element of a quantum particle is perturbed by the other matter elements of this particle, and 2) A statistical effect, by the gravitational fluctuations induced by the neighboring quantum particles. For a quantum particle in a gravitational wave, in the first order approximation of the metric tensor, we found an acceleration under the action of this wave, as in the second-order approximation, a quantum particle vibrates under the action of this wave.
We found that the space coordinate intervals of a quantum particle rotate with a spin 2, we call graviton spin, as the amplitude elements of the metric tensor define an invariant of this rotation. At the same time, the matter contained in the space volume of a quantum particle rotate with a half-integer spin for Fermions and an integer spin for Bosonsthe spin-statistics relation. For the curvature of the time-space intervals occupied by a quantum particle, acting as a gravitational field on this particle, we defined a graviton action. For this action, we found a graviton Lagrangian, depending on the metric elements, as gravitational coordinates, and the coordinate derivatives of these elements, as gravitational velocities.
A Lagrange equation is found for these gravitational coordinates and velocities. As a function of the graviton momenta, as derivatives of the graviton Lagrangian with the gravitational velocities, the gravitational velocities, and the graviton Lagrangian density, we defined a graviton Hamiltonian tensor. This graviton Hamiltonian is explicitly calculated for a gravitational wave in the first-order approximation of the metric tensor. In this case, the graviton energies on the coordinates, as the diagonal elements of the graviton Hamiltonian tensor, cancel one another, as the trace of this tensor is null. We found that, the graviton action, as an integral of the time-space curvature on the time-space coordinates, being a non-zero quantity, a quantum particle has non-zero dimensions on the four time-space coordinatesas in quantum mechanics we call these dimensions uncertainties. .
(A.1)
The two terms of this expression have the explicit forms, 
(A.3)
With the symmetry relations of the Christoffel symbols, for the curvature tensor we obtain the expression 
